Sequence of exposure to cadmium and arsenic determines the extent of toxic effects in male Fischer rats.
Arsenic and cadmium are both priority hazardous substances and human carcinogens. Although there is the potential for simultaneous exposure to both metals, the interactions of cadmium and arsenic are not well defined. We examined the toxicity of these metals when given alone or in alternating sequence to adult male Fischer rats. In the first study, a non-toxic dose of arsenic (22.5 micromol NaAsO2/kg, s.c.) was given 24 h before cadmium (10, 20, or 30 micromol CdCl2/kg, s.c.) and toxicity was assessed 24 h later. Arsenic pretreatment markedly reduced mortality in rats given the high dose of cadmium (9 survivors/10 treated) compared to rats given cadmium alone (2/10). Arsenic pretreatment also reduced cadmium-induced hepatotoxicity, as indicated by serum glutamic oxalacetic transaminase (SGOT) activity, and markedly reduced cadmium-induced testicular hemorrhagic necrosis. Arsenic pretreatment produced an 8-fold increase in hepatic levels of metallothionein (MT), a metal-binding protein often associated with cadmium tolerance. In the second study, a non-toxic dose of cadmium (3 micromol CdCl2/kg, s.c.) was given 24 h before arsenic (68, 79, 84, or 90 micro/mol NaAsO2/kg. s.c.) and toxicity was assessed 24 h later. Cadmium pretreatment did not alter the lethality of the high dose of arsenic and had no effect on arsenic-induced hepatotoxicity. Although cadmium pretreatment had no effect on arsenic toxicity, it produced large increases in hepatic MT (26-fold) before the arsenic challenge and greatly enhanced MT induction after the challenge. Thus, even though both arsenic and cadmium induce MT synthesis, only arsenic pretreatment protects against cadmium intoxication, and cadmium pretreatment does not effect arsenic toxicity. Thus, toxic interactions of arsenic and cadmium appear to depend on the sequence of exposure.